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[till] fflffif*<5Q^^*PiajK(CioJti.®J*^iO^VK 7 7 

CM:^¥®] C : 0.001 —0.040 wt%. Si : 0.60wt% 
OT. Mn : 0.20— 3.00wt%. B : O.OOOIM). 0050wt%i5 

j;t^'Al : 0.050 wt%OT?r#*"-r^Si*WtcS!traE^Sr 

mLXHmmimm-t^i,zmtc'o. isii«ws:io5o-i3 

SO'CCDi^miiZMBi^. 1100—950 °C(7)?S^tEHt-ioV^ 
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im^JMl ] C : 0.001 —0.040 wt%. 

Si : 0.60wt%J:IT, 

Mn : 0.20— 3.00wt%, 

B : 0.0001— 0.0050wt%i5j;l/ 

Al : 0.050 wt%JJJlT 

00—950 °Ccr,M&&MiZti\^X . HfMcOy yyi^l,Z^ 
1 >^°X^0ffiT*7:^^ 3— 10%-C;^^-:>:^«jET**^'20%liLh 

[tf*:fl2 ] C : 0.001 —0.040 wt%. 

Si : 0.60wt%ii[T. 

Mn : 0.20— 3.00wt%. 

B : 0.0001— 0.0050wt%*jJ;t/ 

Al : 0.050 wt%lilT 

iz'^fz K> . m^mMil05O--13WCcr,&mzt\iM:ti. 11 

00—950 'ccoi^&mmtzm-^x . ummcoy^y-Jiz^ 

1 ^>°X60ffiT*;&i 3— 10%T-*^'i>:^«jET**i'20%tjLh 
i;^r-I.JET2r]5St5t<7)*>. 400 —800 °C<7)?SJK^tci3<.^ 

T . tfziti'cxs i;ircoi%si S: ii-^^ < i 1 30 

[ If 3 ] mmn itfm2 i,zi5 \, . mmm^ . $ 

Cr : 0.5 wt%JiJlT. 

Ni : 1.50wt%ii[T. 

Mo : 0.50wt%i.:JlT. 

V : 0.20wt%jaT, 

Ti : 0.050 wt%tiT, 

Nb : 0.100 wt%tlTi3j:t>' 

Cu : 2.00wt%Ji[T 

0 -hib^i^m^fz 1 2«i;Lh&#*^^ffi)3ctc 

1 11*114 ] fi^RJi 1 , 2 4 3 tcfe -^x . mmM 

t^^ S ^,(CREM : 0.0200wt%iiLTj3 J:y=Ca : 0.0100wt% 
[000 1] 

!t«5. m^. mm. a^w^co^^»-r-isffl$tL^ 
m<^mm.:mizm'ti> . 

[0002] 



[0 0 0 3 ] ^Ji.{f, r^tH 1^74^?^ (1988) Sg6 

-^j c^^ii— 2ih:(c<±. m.9m}co»m'i\:timtsi>z-yrL. 

■Wm^^pJrmmXmm^ -ti:. i co-wm^Mcr>mmuz 

x-oxim5(^Bm^w<h<^x'hi>. -t^h-tb. mm^ 
^mizmmmc^y-wm^tK mmcomm tfz^m^^^ 

Z t ifi^-^XXh 0 . flaW<503SS(f ^bogi Jii;^ ^PbIM 
[0 0 04] ZZX\ ^^fS^-^xiLl^zm-hmM^zli 

mi. mm]s&m<^mm. ^^h^^phirnvrnzm-oxm: 

t LT(i. mmizi5i,ir^yya^y'i5i:X/y^yiymX'(D 

[00 0 5] M^mtcrmmmxii. yyvjn-^ifzo 
yyyiyn \zii \. IT h iimm^hf}-^ 1 1. ^ t 

[0006] ZZX\ t$ll|Hg63-179020-f-^#Tii, ^k 

[0007] t.fz. ±mLfzmit<7)ummx'ii. mmm. 
it. -e Lxmmmtim^h z t l mmxi) 0 . 
(i. wmmM^^jxm^m.LmMizX'^x. mm^m^ 

< , t.tz'm^xiv^^m±^'^^fz}^\,zmm'^'ni'imx 
mme^m (ot. haz hv^a ) to®tt;&s*Mii^.&it 
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[0 0 08] 
[0009] 

[0010] -e.rT'. 

t^^m-ifz h^h. ^'7i%m,^mfz\zm\ l it-r ^ t 

(5DTtc B 2:5i*^3rr 1. .1 i; tc J; -5 T . ffiSiSrJ^aia^ 

[0011] -r^i^-fe^ltOSgBJJi^ (1) C : 0.001 M). 
040 wt%. Si : 0.60wt%lilT. Mn : 0.20— 3. 00wt%, 
B : 0.0001-M).0050wt%^3 j;t/Al : 0.050 wt%lJiTS:-^ 

-^-t hmmm\z»-mEM.-^m wwM^WMth 

IS^*«S:1050-1350^CcOiaffit-JlIlKif*. 1100- 
950 T;cOfflKiEHtC:*3lTiT. H?F^M«07 ^ y^-li. 1>'n° 

Xi^J±T^P>?ji 3 — 10%T-*^-O:^^J±T*:6>20%iy.± t ^ 

--Am^mzmihmmom-&-nm {w.\wm . (2) 

C : 0.001 —0.040 wt%. Si : 0.60wt%OT. Mn : 0.20 

— 3.00wt%, B : 0.0001— 0.0050wt%fc J; tf^Al : 0.050 

mm-h\z%fz D . MilSWS:1050--1350°C(7)?S^tcJn 
mk-. 1100—950 ''C<7MS3^^zii\^X ^ H®ii(D7^ 
y-J\,Z , 1 v\°XiOj±T^A^ 3 — 10%T'*^O:^11J±Tjp*^' 
20%i.:i±^:^:i>J±T^]Sffetfc«*>. 400 —800 

<t^-:>im^izmtL^Hmmcr>mmijm (m2WM) . 

(3) miwMfzi,m2WMt<zm^x. mmmK 

tCCr : 0.5 wt%]HT. Ni : 1.50wt%JilT. Mo : 0.50wt% 

iilT. V : 0.20wt%lilT. Ti : 0.050 wt%aT, Nb : 0. 
100 wt%j.:JlT43J:t/Cu : 2.00wt%i^ilT^O3*>5&^^>®^/i 



BJ) i3j;V(4) m^Bfl, ^2^Bflifc{iJS35&BJtCfc 
V-iT. mm^i}^. REM: 0.0200wt%l.:JlTfcJ;t/"C 

a : o.Qmwt%\;iTcoimtfzi,i2m^^^-tLm.mz 

[00 12] 

i>z-^\'^xmm't^. 

C : 0.001 -0.040 wt% 

0.040 wt%^ii..g>.> . l!«<7)v;PT^>-if-f 
h La < =t T J; U<® $ ti^^i^—lz^^ 

HAZ «H4*im^-i./ci«^. ±|1B^0.040 wt%^t-^« 
[00 1 3] Si :0.60wt%iy,T 

siji. ^&imu.-t^fziibi>z. MtL<m.o3wt%i^ih 

T'^*-r 1. 5!)^ ^ c7)#*i;5i0 . 60wt% 5r i ^ S t HAZ ® 
tt^|5iW-rS)ti6li, 0.60wt%OT, L<«i0.30wt 

[ 0 0 1 4 ] Mn : 0.20—3. 00wt% 

mt. i&cmdzis^-^x^-^i'-i hmmi^&Lx'i^^co 

iz^m^!S,^T$) D . o.20wt%j,:Ji±, L < (il.O wt 

HAZ ®l4Srm-r-g.Jt!>6, 3.00wt%IilT, MtL<l>iO. 
5 wt%Jil±i3 j: 1^2 . 5 wt%iy.T<50ffillI ft^. 
[0015] B : 0.0001— 0.0050wt% 

B{i. i&cmiza^-^x^-^i--^ hmmi^^Lx^%^<^ 
iz^m^sm.'^X'fi'o. o.oooiwt%in±ii<(mx'hh. — 
:fj. 0. 0050wt%^ i ^ht ^Ati.tti^±S&Siiiaft-r 

46, 0.0050wt%J.:JlT, SFS L<«i:0.0025wt%].:JlTi-PIS 
[ 0 0 1 6 ] AI : 0.050 wt%lilT 

AUi. !im^t LXlii-tL<m.O0b wt%i;A±ii-^^^ 

0 . 050 wt% ^ -r ;i -Ij t , iSK JilStitS^O-t l> ± , 

©wfc.ti/HAz cowttSTfiT-r-sffli^^^'iaix-s/c*^. 0. 

050 wt%\:XYh^^. 

[0017] :i<D%m\i. ±ieco**ffij3gtjj!c^irafi-r 
hzt^zx-yx. m\^zwm^m^^mmmz{^ t ^ i:'fic^¥ 

L^ri^T\ %«^r*Ii», ft*S1)t(J«sa*-c-50%mi>&i 

[0018] -r^4^*>, ^<r)%m><z%om}i>zmmvtz 

m iwnm) mmMmi,zmv^htihiEm(^m (m* 

M) ttMLT. »iSX^t±3(t'l>J^ai3aKSr. 0.1 — 

50"C/ s cr, Wi-zm ^ ^-ft, S ii-T fi^^clifecO ? 1 51 D 3S § 
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Y.s iiit^T.s ttco{i'ii-:5#5&i::i'-^<^rl.o .la 

{i , ±.a« h 0 , Mnfc j; t^' B SriSif^ JUd^'SW S h 

[ 0 0 1 9 ] ^ia. ^Bfl^M. C : 0.028 wt%. Si : 0. 
32wt%. Mn : 1.96wt%, B : 0.0012wt%, Al : 0.016 wt 

%. Cu : 1.26wt%fcj;t/'Ni : 0.68wt%^-^^, M3Wiii 

xv^-wmprmmi>z^j:^m^mmz^io. -u. mM 

Mi, C : 0.14wt%. Si : 0.4 wt%, Mn : 1.31wt%. A 
1 : 0.024 wt%. Nb : 0.015 wt%. Ti : 0.013 wtXX'h 

iii±izi,mt^mmnmm^mmLfzmzmmLfzmm 

[0020] i/c. <r£?)^Baici3V^T{i. ±ia»*:)S;:5i- 

rmco^t^f^j^^mm-t^zt^z^-yx. ^m^^m 
^ti\mm'^(D^mm.-t}mmznc^ixhcox'ty^ . 

[002 1 ] t-f . ^mM±-^lit)^^fz^ltZ^ Cr : 0.5 
wt%lilT. Ni : 1.50wt%l,:JlT. Mo : 0.50wt%l^lT. V : 
0.20wt%JilT. Ti : 0.050 wt%iaT, Nb : 0.100 wt%Iil 

TisitA'Cu : 2.00wt%lilTco ia^:^i{i2«j;Ui*. m 

M-t^ZtffX^h, 

[ 0 0 2 2 ] Cr : 0. 5 wt%lilT 

Cr i i . nma X t/mmu<r)m.m.^ m^tcn s,zm)ix h h 

0.5 wt%^>Ii.-r?^n-ri.i:^»l4^HAZ cOllfei)^ 
m\^'thfdii^. 0.5 wt%iJJlT<7)IEHT'^Jirr -S. , ^fc. 
+^5r^{£ Ji#S6* "k'iWz^ tco . 05wt%lJJLh-C-^^r-r 

[ 0 0 2 3 ] Ni : 1 . 50wt%lilT 

tciiE®f*OCuW(JiiSr|5&±-ri> t^^tWJJj-r-S) ftfB 
TS>^±, 'miAzmMhX^^(m%:):)^m\-thfi>sb. 
1.50wt%JilTc7J4gHfmSn-f--g.„ +:5i■^t^tt± 
#*!(SSrt*^/v:«^tcO. 05wt%j;liiT-i-*-r^ -I ^ ^O^'if i 

[ 0 0 2 4 ] Mo : 0. 50wt%JilT 

.g. ifi^ 0. 50wt% >! -I. i: , Mitt'^HAZ ^^M'mfi'M'C 
[00 2 5] V : 0.20wt%iy.T 



wt%Sr >! x.XWM-th h 'MWl^t'^mm^Kh fzib , 0. 20 
wt%IjHT. *Tt L<<i0.10wt%].:J[Ti:-ri.<, ^rfcs 
=5r?Se±#S&*S:tf ;t46tC0.04wt%l.:Jl±T'-^^-t § ■! 

[ 0 0 2 6 ] Ti : 0.050 wt%OT 

Ti(±. 3fiSC0|tI±(:iJlli.T, HAZ <7im^B%m.±it^m\ 

LTHAZ ®tt5r|p]±-f-S<:0tcfl-S!jT-S)-S>>^)^. 0.050 wt% 
^Zx.^tm'&fi^it-tht^^. 0.050 wt%^±|5Stt- 

^'^j. +i]^^HAz t^'t^±#«^lK2^^f•g./ca6^^o.oo 

[ 0 0 2 7 ] Nb : 0.100 wt%lJilT 

X'hhifi. 0.100 wt%^ix.S^:. «WioJ;lA'HAZ ton 

^i:i&T-thtz^^ 0.100 wt%l.:J,T, 4fiL<{i0.070 

(CO . 010 wt%lil,±f##-r ■§> ^ i; A^'Sf ^ t V> , 
[0028] Cu : 2.00wt%l.:JlT 

CuJi. wai^S^t&^»§-€-.?>/ci!6tc^f*S#\ 2.00 

Tt-rS, ^rfc. +r5i-^5fiS±#Sil:^^tf^7ti6tc0.50 
wt%Ji]Lh-r-#*-r-i. i t ifUt. L V 
[0029] t/::. HAZ £0®'l4|Bl±2r{43«)^l.;'::*btc. Ca 

±5 i mm <r)im^fz\i.2 m^WMth z t -/i^x^ ^ . 

REM : 0.0200wt%tAT 

Ca : 0.0100wt%OT 

REM fciVCaJi. i^-T/P^ T Kis^oT^-Xx 
•:^ >f M4^0 Sfig* ^ ffPSO L T H AZ tO®tt * f6l±-r 

commi^zm-oxmu-th. tea. +^izm'\min±-t^ 

fzMzii^ REMijJ:t>'Ca{il^-rtl.i>0.0010wt%liLhT-i' 
[0030] ±iBBg:Ji-ffifiSc^il(i:. IMLizm^mmz 

'i^hti, ^ f^izmmmtizm^tx . s,mmmmmm 
[00 3 1 ] -t^h-h. ±T^^LfzmmKmzfi^mMmb 

fcilSWS:. 1050— 1350°C<5O?S^tJ|]|Kif^. 1100—950 

ET**> 5 — 10%-C:«i*':3^miET*=i)^'20%lJJl± t ^rSffi 
TSrffi-rxg, hi>^^ii.±iitmmizBT^:mLfzCO 

400 —800 'CcO^KttittsV^-r. ^vaffij*4:^v:<±l 

°c/ s < > i>3o s {±ff ^ is*^ -eti 

[0032] zzx\ ii\mMm^iowcm±b-r^co 

HbXh 0 . Jll*^*n350°C^ i S i: . iHWO 

«fflS^l://it L < =Sr /ife . 1350^cmT t ^ § o 
[0033] /jCl^f. SferaEBffitii. 1100—950 "CcOifl 

JStEHicij^^T. mm<^>yyy-J\^z. i^N°xtoJ±T* 

5 -10%-C-i&^-O:^«ET*:ei^'20%IiLh i: jETSrM 
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[0034] ^<n^k<n^mt-. W^'i.fz\iM^^n<r>\^ 

1 ~-2(fC/ s <7)}^a]}$S-C1f 3 i t L 
[0 0 3 5] i/t. Cu, VtJj;t>NI:^tJ;i>Wai5S'(tiSr 

ati, 5Sl^B^l±®f*^o^^^lI3ig(734oo — soo "cai'tmM.z 

fci^T. fc.|.v^{ilSi^aJf*t400 —800 'ccnrnmiizM 

[0036] cI^-C. |ffai?aJS:6i400 °C*}1f-C-{±WtHi3 

:LLhh. WttJfigiJ-omSEWai^^S&^feLlilViiJti^. 400 
-800 °Cc7)?affi«4tC|^St5t. ^SffiP^tJtfil 

°C/ s Ii^TO^^^^^Sr^T -5 b§Pb1^30 s Jil±i; t/::c?5«i . .1 

Xl'C/^S^Xfh-th'Um-ifi^h. 



[0037] 

[0 0 38] *KLTf#^.ixf^*H?BMtov^T, 379 
>'i^5feiS3&»^>7 7>-i^'S§C01/4 C0gEffi<0:^iSc01/4 

^m%t^t^)±ms^\.znM^fz. Jis 4-^5i?iiie.(i^i3 

J; WIS 4-§-«^»mcJ;-?T. SS6W«SriRISL 

\iZMwm>^ °c*-^>5oo °ciT3oo s 

(500 kJ/cin£7)Aa?a-C?^S U5t t # tfOHAZ £?)SfeM 

0'CT'Oi^-Y;l'tf-®JRXiT-;t'df-^}SiJSL . 

Wi^xmm\^xi>^t^. jis zsioucMLTaij 

[0039] ^2t^-r i 3 

tc. ^(Tywrnzm-^xn^^.tifzummit. 400 Pajiii^?) 

[0040] 
[«1] 
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